GADD45A protects against cell death in dorsal root ganglion neurons following peripheral nerve injury.
A significant loss of neurons in the dorsal root ganglia (DRG) has been reported in animal models of peripheral nerve injury. Neonatal sensory neurons are more susceptible than adult neurons to axotomy- or nerve growth factor (NGF) withdrawal-induced cell death. To develop therapies for preventing irreversible sensory cell loss, it is essential to understand the molecular mechanisms responsible for DRG cell death and survival. Here we describe how the expression of the growth arrest- and DNA damage-inducible gene 45α (GADD45A) is correlated with neuronal survival after axotomy in vivo and after NGF withdrawal in vitro. GADD45A expression is low at birth and does not change significantly after spinal nerve ligation (SNL). In contrast, GADD45A is robustly up-regulated in the adult rat DRG 24 hr after SNL, and this up-regulation persists as long as the injured fibers are prevented from regenerating. In vitro delivery of GADD45A protects neonatal rat DRG neurons from NGF withdrawal-induced cytochrome c release and cell death. In addition, in vivo knockdown of GADD45A expression in adult injured DRG by small hairpin RNA increased cell death. Our results indicate that GADD45A protects neuronal cells from SNL-induced cell death.